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(54) ROBOT DEVICE AND ITS CONTROLLING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a robot device 
and its controlling method capable of greatly improving 
its amusement property. 

SOLUTION: In the robot device having a plurality of leg 
parts and driving each of them according to a 
predetermined pattern to walk and its controlling 
method, the leg parts are driven so as to vary a walking 
pattern according to the degree of emotions matching an 
emotion model, so that the walking pattern can be 
changed according to a change in emotions in a specific 
phenomenon. 
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S&tt *?*;kc j£ d A:1tBb©S£-t,» {cjcc C x iia&fr©; < 
* - 3 * 4 J: 5 (C Jb3EKlk^S4«fflrr 
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fiftitf. J:"5— »©«ifflB*ilSJeiK*a— tfto^T. 
^7 hd^s; hiO-C©T£*-Xy>htt4«t*)|S]± 
3i±-2>t 4#-C££&©4:%x.6ftS. 
[0004] C ©<fc -5 JW&lf ©Jg-frfr&gtfb*-^ 9 

na#? h £ - > £ ffl c 1 x^Mir & c 4 #r # 
a-fKir.T'i? hod<'v h©fSt»SE3ia^b 
■T£iftfI#i23SOa<. *o^ft6©#si(c£M£tt£fc 

[0 00 5] *m*\*VXk<D&.*mm.l>XtiZMcb<D 
■C. 75 ^-X^> htt*«&4rsj±3-i*»3cnK» r- 
naso'-e (D^mum £S?is u .t ^ 4 -r s ©-c & . 
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[0006] 

ctcmm(o&^Hcmcxmf<o^^->imt$^:i> 

[0007] e©*Slgc©^? hnsK? r-rfct. !f$3E© 
10 ^tcte^-cst»©^bccr&D'r^f^'$-> : &^bS 

[0 00 8 ] ifcaMswcfenttt. tHK©Wfls«W 
/etta&©e:^ fcrfc c r^f©^ 2 - >zmtz #•& «t 

5 (c&W8|S£Ktt-$- a J: 5 fe L fc. 
[0 00 9] C©*S^:C©^^ rDtf^ htli, !££© 

*m«c:tet,>TStt©^{bR:i&DT^T^£->£^b3 

#5 C 4 
20 [0010] 

[»W©HB*©JB«] «THffi«:-3t»r, *«W©-* 

[0011] ( 1 ) *IH«(cJ: 3-^ jha#sh 
©#$ 

11 1 tctet^-c 1 «£#4 L.r*^Jfe©Jf^4c «fc £^ 
h d h t- , Pftgp^.- -;F2 ©BU^2s&«:^-ti 
-etiWgp^-- h3A~3D*Jj!it3*iS£&tt:, 

sea- » h 2 ©swMBRvaisajtc-en-e'tiBiwa- » 

h4S0 t K]lSP^--i' F5!W!ISSn4C4tc<fc*)«fiR 
30 ^tirt,^. 

[0012] c©Bft»i - -j h 2 ©rtgP(C{i?#iil7 r 
®2 ASa r TiE2 B«:«^n^ngf»P2 AXSal« 

^•^ h im i^*H7 T>©iEa&^ci5c-c. 

[0 0 13] (.2) baX-j hisXTJ*<Dl*iffiltl8. 
AO CCXm2(tCm-t-^~J hn^K-^ h ltcfci^r. ffi^gp^. 

t53>|-n-7l0i, C(D^y hO^K? h 1 ©Sft/^I 
jStJiS/fv-f 'J 1 1 £, ^7f-y*>-!M 2RC>m-te 
>1M 3*6%-5rtgp-fe>1fgpi 44. JI-gPiEft^^y 

1 ss^rtgpiatt^^'J 1 B36i«*ishytt»«R«»i 

7 £. BSt>t 1 8RO : ftiES-fe>1f 1 9£*5JRJrt 
ZtiXl,>Z. 

[0014] */cragp^.- -^4 cc«. rifj tctsa-r 

5vOO*>2 0 £> rgj tC^-TSCCD (Char 
50 qe Coupled Device ) t> * r> 2. 1 <!:« £ ? ^-fe^lr 2 2 
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wtztxx^h. 

[0015] 3 ^It&ffllSPa- ~j b 3 A~ 3 D©lfflgi5S|5 
t}*>. Sfl£PSP^.--> h 3 A~3 D&OfflWSai ? h 2 
9lSPa^--> MRCWMttSJa-!- h2© 

2 ©>nsg|5#& i'tcii-en-enr * ^ - * 3 a a, 

-3AA, . 3BA, ~3BA, . 3 C A, -3 C 
A, . 3 DA, -3DA, . 4A, ~4A t . 5 A, ~ 

5 A B ^iHig^nrt,^. ^-i/rsiSBi-",/ ya<d-7<< 

/c^ff-^S 1 5:3>|-0-7 1 0«:£tffi-r&. £fcC 

jW3£*S»«:IE«a93efll#S 3 <h LT n > hP -7 1 0 K 
[0 0 16] 3W*-;ft>t2 2tt, Sl«C*Jt,»-C 

mht^uii^iam^v h4©±s&«:Kwe>*vcte 
[0017] s ziemima- 7 h 2 ©;•? 

1 2 5*. 1 1 ©»«*a»&KlCfl-WTlftW 

u . ^sai*©*dtt§**'-c » f- y gytfctMi-^ s 5 
tuxm-x^o bu-v 1 oKasmr*. 
[0018] s tucmw&z-- vY2 <om-b>-? 1 3 

[0019] 5 6CCJSH#6J5.3..=. 7 h 2 ©*Di£g-fe 1 
8tt. *+3 yf*#ffl"C3W <XH. Y#, zm 77(6] 

fi^tHff#S8iLr3>hP-7i occjMHi-r^. 

[0020] a>|-o-7lOli, 7^0*>2O, 
CCD*^72 1, 8Eg|-fe>1f 2 4, ^v5=--l2>1f2 

2. n>f^>f i 2. i&-fe>ifi3. flnas-fe>-^ 

18. fciSJK-fe>-y-l 9 6ft4W«&^Sl. 
BB*^S2. Sg»5£{f#S3. BE^ttiff#S4. 
? f 'J %tt*tUft ^ S 5 . S 6 . »DiSS^ 

a«-«*s7Rjyfftatttftfflfli-^s8J5cirK:»-5i>-c. m 
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[0 02 1]^Lt3>|-B-7l0li, C©fl»r*gS 
i^gBIBS^* 'J 1 5 fre>tf$fiStf£gfl 1 7 A* 

0l£i|gm«:a-3< f >TiftS&7£'^»x--*3AA 1 ~3 
A A„ . 3BA, -3BA,. 3 C A, ~3CA, . 3 
DA, ~3DA« . 4A, -4A t . 5A, -5A.5: 

v b 3A-~3D^mW)bXm7$-^i>rj:i:<0^m j Pmi^ 
10 ttfcfcnFfCfc^Ttt, «rf¥©*£4tT«b<t 

/E«LT£ffl-r £*>©<!; ITS. 
[0 02 2] SfcC©|g3>hD-7 1 0«. £<5KJ£ 
0TBFfS©#^-^S 9*^f-*2 3tt-5*.5C4tC 
«fc 0 s 9 «:S-3< fflBfcyttWcHtfj S*fc 

o . c©-^ V ho^y f- i<d rgj ©{4g&cf§:w en/c 

HtfL&^LE D (Light Emitting Diode) ?I 
[0 023] C©J:5KUC©^? hO!j<-7 h ik:*j 

[0 024] £ fcflMttBa-i 3. h 2 rtOJWIJEtt^* 'J 
1 5 tt. ^SBrfP 6Jf AU«Btt> ^ v ^^©IB» 

tmx%*)> ^mmmmaz^v bn#? bi±&ic 

r>^x<D±Mb-tcm®7u if? A&^sb&mztixi,* 

1 6«c^$tir^2>-&a©7"oy7ASiy : t»^ 
30 it, a > h p- 5 1 0 ©swcts; D-ctf IRttSSP 1 7 *i 

[0 02 5] CtiCC«fcf}3>ha-7 1 0»> 1f#Rg!S 

mi 7K«fc-5'cwwgBtt>*y 1 5so'rtgPietf.^*y 

1 6*e.K*Hi3ti/tSffl©^o^ARc;t9iltcS^ 
^r. ha^7 h KDftMZ&vE-?ZC£tcJ:K). 
*mm&<£ltifc{;X&&ts:T KUX3 A A, -5A, * 
Kttu £>a«cjc;D-r^b--*2 3tPh%l%*\&t)?Z> 

[0 0 2 6 ] CWi^fCOrC©^-^ hPi|<5 h lCCfc 

40 c>t«. ^SPiEtgj< * y 1 5Ri>'rtg|5getf.^ -t y 1 6 tc 
*SW3nm-5-SiB©^'n^ARCftffB«:ttEo-C > ^ 

[0 0 2 7 ] (3) mW7utf7&<DV7 bVxTftlS, 
CCX^-j ba#-> b HcteW-5±a>©$iH&p-7'n^A 
(DVV b V x.Tmi&%:m3<,C7f;-? c C<Dm3frhi>BR<i 

3 0. JStf • *m£.f$,*7iSx- 9b31. VsWfcSX? 
i>*.i>b3 2&Zffitb£Oi*7&** b 3 3*>«3 
50 *T.TO£„ 
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[002 8] C<Dm-&. f b 3 0 «. 

-7A i>G*l/2 0*16-5^ 6 nS#^ff#S 1 . CCD 
1 *>6-^x.6tt£iS{l!{f#S 2, S6$Hz>-9-2 
4*>6#x6ft£^iWJ;E{f^S 3. ^y^-fe>if2 2 
*>6^*6ttSEfrt£tH{l-^S4, }J[]iig-te>lM 8*i 

e-^^ftsaniiK&HJis-^s 7 . sc;ftiia-b>^ i 

9^6-^x.6ti-5ftjig^ffl^S8CCS'5^r i ^? 

tf ©fl&# *> W Hi i'CDW^^iSSST £ t MC . rtSB-te 
1 4?r^)3;-rS^'^T- 1 J-b>^ 1 2Rtfjgi-te 1 3*i 

n<DF«3gi5sa<5ri2iSJufca. cn^igna^^ 

m • *m£.f&*7ZS*? h 3 1 RVim&kjZtT'i;* i> 
h3 2CCjIfcrr£. 

CO 02 9 ] IBM ■ *ttSJiS*^* * h 3 1 tt % ftl* 
h3 0*6^*.&*i3B»tt*t. rtS3 
IBtf.^* 1 ; 1 8«ctattStirJ,»4fflAfll«3 4 4. &tt 
©«t^{C?f»i^S^--/^^i' h 3 2*>6-^£'=>tt3^T 
OWftt^^il^ifC^tiT^^ hPtf*? H©« 

* h 3 2tCji*Df s. 

[0 03 0] TttfofciBNf • fctt^Rfc*:^* * h 3 1 

tf&j at? rtKBj ©#m»©«s**n-en*r^w-e 

E in) — k e H< P + E (n-l) 

[0 03 5] icj:*)^<DmWKO'^<omM<D^^-dim 

E,„, £HffiU -€-©11M&©X5.rf-*ffi<£C©^.rf 
[0 03 6] Sfcjfifft • ^tl&J^^i's i'hSllJ, 
I („-D . *©ja*!'t"«:-^it6nfcBB»gJKRCWfIWIl3« 

I (n) = k I * Q + I (n-l) 

[ 0 0 3 8 ] K <fc 9 -£©@:#©iK©HJffl©.'>-7 - #ffi 
I«o ££HiU -?-©gJ^©^7^-^ffi*C©/<7^ 

[0039]* LrJBIf • *ffi*J5S*^y * * h 3 1 
tt, C©ct 9*4S^^>- *ffl©BW*Bl©l6*«t L/"C 

t»-rn*i©it i&x«§>:*©>";7 ^ -$©/■>• ^ - ^a** 

*©t»ttX»**tB«c»Or^8{)BBe3titeffl*iMifc4 
[0 040 ] i7mk%.*7iS* >? h 3 2 te. WtRgfe* 

^s^-^-i?* 5- h 3 i *ie>©jisoi. rtfflE«>* y 1 

6fCigi& , 3 3tlTC>.5fTaa*7 ; .iU3 5 RCWffcStiWR 3 
^i^* * h 2 3«Cii»rf S. 



[00 3 1 ] £tc?imms*<) 1 6(C«, flAHHR3 
4tu, Wxii rpn*iia/cj isccw: r^Oi ©^5 

fci*ic« rjUftgfcj ©yS5>-*£±tf 
O'j ©^^-*£Jbtf-2>£l>oft:J:-5ft. SttS3ft={- 

10 x * h 3 o (Dmwtmm t , aas©if «^jsR* ^s? * 

^ h 3 3*>6©?TS&£?To/c<H>5il&£ecttLTi'© 
tWbXttStofc©-*? > -$©fi«rttlX««^3t5*i 

[00 3 2]* LTjaif • im&J8&rtV>3.>? V 3 1 
«. ^ ^ i7 h 3 0 *> 6 ft £IS!ia&^ 

nmikM*7i>x ? b 3 2*>e)©aKD&i"«:s^^ 

rH»IW«C!St»*rJUXW*tl*7 ; Jl'©^t&-r-5>t«ltiX 

20 [003 3] J: <9JH*ffKU;t, MM • *»4fiR+^i?x 
^ h 3 1 «. SWSbtc-o^-c. *©1WSfj© 1 iaWfi©^ - 
^^-^ffl^Etp.,, > *©JSJ8tt>fc:-*M.6ftfc®8*§ 
IRWi^St^yxi' h 3 2*i6©il»Irt§W:*'^ 
*Bfje©»lWcj:0»6n4»fS*P. *©flWb*c*tL. 

r*»i^snfe«sflE**-r««ffl*ke tut, ^csc 

[0 0 3 4] 

[ftl ] 

(1) 

305KS*^* f h 3 2*>6©ilftrtS«C»-^*»fJE©«||C 
[00 3 7] 

(2) 

[0041] a*jc©S6»©je*©«^. ffiJj&s*?- 

^ h 3 2«> *©tfS&«:^5e-r5#ai IT, S4 
(C^r«fc^!5: 1 -o<Oy- K (ttSS) NODE, ~NOD 
40 E„i>e.fi!©i'©y-h"NODE 0 -NODE, (CS^ 
t5m/-FN0DE„-NODE„ RUSrl&BnrS 

7-^arc, -arc, tc*f^r*n-eftsssn 

[0 042] «t "J^WtCtt. F*3gP§Btty* y 1 64Cti 
'iim^filZ 5 iLT&y- PNODE. -NODE, 

ci©i5 (CTjvr j: 5 «t««mi 3 7 jwhas ntfe 

0 . tfWs&m* 7i> * * h 3 2 # C n 3 7 

50 [0 04 3] Tt£t>%W&imm:3 7 (Ctetirtt. *© 
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-/-KNODE, -NODE fl {CfcC^S^iTS 

[0044] '&^xm$<DVtm&®m?mztiz><'- f 

NODElOO "Ctt. r^-Jl^tfcfcti (BALL) J £l> 

x6ftS^©#-^<D r^#$ (s i ZE) j ffi roa> 
6ioocxDgga (o. iooo) j r*£t£^\ r^s^* 

flfcttl (OBSTACLE) J i^5BBB4*3^A6ti 

"CCD rgggi (DISTANCE) j # TO -100 (Dffiffl 
(o, ioo ) j -asbzcttimos- FfcjWW S/c#> 

[0 04 5 ] StcCCDS- KNODE100 "Ctt, (SSk& 

rgtf (JOY) J , Tftft (SUPR I 
SE) J 3gO<te r«L* (SADNESS) J <7X>3* 
ft#><ZV^^-£ffi# r 50— 100 <D$SH (50, 100 ) J 

-c*> s £ # cc wffi© y - f cca^r £ c i 5 

[0 046] £/d*JS»£$3 7 CCfc^Tte, rflfcCDV 

fc*CD-/- FNODE, — NO D E n *6Wt?j?5^ 
-F*^JE3ti*i*«C, rA*^^<>F*J. 

<D3kmm -itctz ^ci^rt zm<D&s - f n o d e 
a** rft(D^-F^©a»«*j ©acc*jws«ff<oa 

[0 04 7] fi£orH5©«afi»K*3 7-C*Stl5-/ 
-FNODElflom «x«r^-;l/^Ul(BAL 
L) j -*©sK-;kz> r^^S (SIZE) j^ro 
— lOOCXDgEH (0, 1000) J "C*5£^3Blil&S#^ 

A&ti/tti^cB, r3o c%J j ojf^Ji^r IV— F 

NODE 120 (node 120) J fcjg^T^ ^C7)£# TA 
CT I ON 1 J CDfrSWffl^Sft* £££&&<, 
[0 04 8]^ U-arM*:?*^ 35^ C CD J: 5 atWB 
B&»3 7 tLXfcmZtitcS- FNODEo -NOD 
E n 3^l»<ofeSI^SJ:9tCLr»RS3ti"riiS. *b 

3 0fr6H^*#^*6ftfc£*-t\ JBtft • *tt*SE 
h3 l*6il»J^il&*ifc±*a£**C % rt 

gpiatt^* 1 ; i 6«c«nrtsnn>4*tj£-r5^- fno 

DE 0 -NODE n ©tt»a»«3 7*5WfflLX:»C©fT 



(5) #^2001-191280 

8 

[0049] ^sitjSicijniLrrtaEti^* u 1 6 tc 

B, jWf8uetWll3 6 £ L/TJBtt • *ttfife«S*^* * 

5&#i£f--^jU3 8*7y-f jMtShr»tt3tir*$ 

[0 0 5 0 ] t'ttto%S««iC£<D3tl£7 : *--^l/3 8 CC 

& i » r u , stttt c: £ f ; < * - > <d»3B#s a £ £ 
[oo5i] *f rs^'j **-rflW6o^7^-*fl[^ 

0-2aD$QH~ete:U^;UJ 1, 21-40CDS5B"C«U^^ 
J2, 41— eoOfEB^CteU^JU J 3, 61— 8(XD$EB~CW: 
U-^JUJ 4, 81—100 (DffiBrteu^uj 5&tj£t;fc*£ 

6u^J SirfftfcKBflWc, ja*cfcOJS<±ftf«£ 

20 [0 05 2] S/c r»0*j Sr*rflWb©^9^-*ffl[ 
3&s 0 -20CD®HT U^JU Sal, 21— 40<E>$3B~Cte: U 
•^JU S a 2 % 41— 60CD|gffirtt U-^Jl/ Sa3, 61—80(0 
8gHt?^U^>»US a 4, 81—100 OSSffir^U-^^S a 

5^j£D/c$?TA^-->^n-? f ns^snt^5o c 

P^;bS a 1 U^;bS a 5 SrW&KBWK:* HSP 
^rfi <tn^ £*CC^tX fcT- FaHS < 5 J: 5 tcKSE 

[00 5 3 ] 3?>(C r«0j **T««l(D^7^-*fl[ 
30 *SO-^2(XDi5Hr«U^UA 1 , 21— 4CXDSgHrtiU^< 
;UA2, 41— 6CXD|5HrttU^Jl/A3, 61-80(Di5fflT' 
ttU«^;l/A4 % 81— 100 CDSaH'C^U^^A SCdED/c 

6U^;UA5*rJB^SfgKjK: 1 S*iBi< ±WTiS< T 
6? (ilhatt«NKr> £*«:#«:*0<«6-rJ:?>«:R 

[0054] $e>^c r^^j *«rf»»o^5-^-*« 

*5 0— 20CDf5HT?BU^^S u 1 , 21— 40CDi5H"C«U 
40 S u 2 v 41— 60Q|EH~C^ Su3, 61— 8CXD 
mw~ctei"<)is u 4 . 81— 100 <Dffiffl*ctiu^;us u 

^Su l*>6U^Su 5S-CJB^SPgKJ«: % 
[0 05 5 ] 3 6CC rmij 

^0— 2(XDfBfflr«U^H 1 , 2l-4(XDS5Hr^U^ 
;UH2, 4i— eocDSGHrtiu^JUHS, 6i— socDSEfflr 

«U^;l/H4, 81—100 0S5H"C^U-^^H 5CCl£D/c 
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[0 05 6 ] {Er>T*TtM*5£* 9 b 3 2 tt % 
Wfc«t» * #tB£0W"^* * h 3 1 rtOJBHt^^KD 

i <Dm7^9-y^ j t<omm<ommR^^W}(o&^ 

±i8l/fc>- KNOD E0 -NODEn <DitM 

[0 05 7] tT»SJa*y »--^3 3tt % tfttftJE*^ 

l£i;t»lS«7^?*x-*3AAl -5 AM £fgft 
Xt-#2 3CC^fcBb/cO, XB Tgj (D{4SOLE D 
[0 0 5 8 ] CCDi5(CLt^7 hP#? h 1 OCte^T 

[0 0 5 9 ] (4) JUmttfrflfflaffl 

(4-1) 5555LTtiSi*«:#-^ft^WT* 

<>\ a^-catsa^* hD#» h i#-jwimwt 

;j<-;U£S<£, H3 0B. r*J?- 

H3 ltefcor rs^j cD^>^^-^ffi*±#Si±^o 
[0 06 0] tfaiji*^^^^^ * h 3 2 tt, 

J 1^6i^l/?S#6a*tT^^-">-C*SU^;i/J 2Kg 
[0 06 1 ] *UT«RWCC#-^«:aifiLT t Stetf 
[0 06 2] (4-2) stf-JUSrffifcttTS**^ 
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*<v hD#7 h lB#-^<k^TC^PHlCCB*C/cr)^" 

[0 0 6 3 ] RUnteE*^* £ h 3 2B, 859 0)^5 
A l^e>WSyCU'<JUA2 > A3, A4^££Jgl/tt#e> 

U^;l>A 5 KM o B, ^<Ditr&9<D#>X£ 

[0 0 6 4] C©cfc5CCE»3©ttf^*tf^Ci«:j:-or 
TSISfcfc^fp'Sdf-^U^UAS, A 2, Alii 

[0 0 6 5 ] ( 5 ) *Hfficr>^S§CC<fc 

eu:<o*^«:fci^, c<d^7 h ^ h l-cB, mm 

[0 06 6] fie^rccD^^ hP^if h 1 "CB, «f£<D 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A robot device which has two or more legs, and walks it with a prescribed 
pattern as drives each above-mentioned leg, comprising: 
A driving means which drives each above-mentioned leg. 

A control means which controls the above-mentioned driving means to change a pattern 
of the above-mentioned walk according to a degree of an emotion according to a feeling 
model. 

[Claim 2]The robot device according to claim 1, wherein a pattern of the above- 
mentioned walk changes gradually according to a degree of the above-mentioned 
emotion. 

[Claim 3]A control method of a robot device driving each above-mentioned leg in a 
control method of a robot device of having two or more legs, and walking it with a 
prescribed pattern as each above-mentioned leg is driven so that a pattern of the above- 
mentioned walk may be changed according to a degree of an emotion according to a 
feeling model. 

[Claim 4] A control method of the robot device according to claim 3, wherein a pattern of 
the above-mentioned walk changes gradually according to a degree of the above- 
mentioned emotion. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is applied to a pet robot, concerning a robot device 

and a method for controlling the same, and is preferred. 

[0002] 

[Description of the Prior Art] In recent years, the quadrapedalism type pet robot which 
performs operation regular according to the environment of the instructions from a user 
or the circumference is proposed and developed by this application applicant for a patent. 
This pet robot has the shape similar to the dog bred in an ordinary home, or a cat, and 
operates according to the instructions from a user, the surrounding environment, etc. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, when it has a function which 
expresses various feeling according to the influence from a surrounding situation and user 
in this pet robot, expressing a rapid change of feeling comparatively for a short time is 
performed, but. If change of the loose feeling that time is needed further comparatively 
can be expressed based on the process, the much more sense of closeness and satisfaction 
will be given to a user, and it will be thought that the amusement nature as a pet robot can 
be raised more. 

[0004]If a loose change of such feeling can be especially expressed using the gait pattern 
of a pet robot, it will be easy to recognize the process in which the emotional expression 
of a pet robot changes for a user, and it will be thought that diversity can be given to 
those expressions. 

[0005]This invention was made in consideration of the above point, and tends to propose 
a robot device which may raise amusement nature markedly, and a method for controlling 
the same. 
[0006] 

[Means for Solving the Problem]In [ in order to solve this technical problem ] this 
invention, It has two or more legs and was made to provide in a robot device which walks 
it with a prescribed pattern as drives each leg with a driving means which drives each leg, 
and a control means which controls a driving means to change a pattern of a walk 
according to a degree of an emotion according to a feeling model. 
[0007] As a result with this pet robot, a gait pattern can be changed according to change 
of feeling in a specific phenomenon. 

[0008]It has two or more legs and was made to drive each leg in this invention, in a 
control method of a robot device of walking it with a prescribed pattern as each leg is 
driven, so that a pattern of a walk may be changed according to a degree of an emotion 
according to a feeling model. 

[0009] As a result with this pet robot, a gait pattern can be changed according to change 

of feeling in a specific phenomenon. 

[0010] 

[Embodiment of the Invention] About a drawing, the 1 embodiment of this invention is 
explained in full detail below. 

[001 1](1) In the lineblock diagram 1 of the pet robot by this embodiment, the pet robot 
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by this embodiment is shown as a whole, and the leg unit 3A - 3D are connected with 
front and rear, right and left of the idiosoma unit 2, respectively, and 1 . It is constituted 
by connecting the head unit 4 and the tail part unit 5 with the front end part and rear end 
part of the idiosoma unit 2, respectively. 

[001 2] A cooling fan (not shown) is formed in the inside of this idiosoma unit 2, and 
exhaust-port 2AX and an inlet port (not shown) are formed in the upper surface 2A and 
undersurface 2B via the cooling fan concerned, respectively. Thereby, with the pet robot 
1, according to the drive of a cooling fan, as the air inhaled from the inlet port is 
discharged outside from exhaust-port 2AX via the inside of the idiosoma unit 2, it is 
made as [ reduce / the internal temperature of the idiosoma unit 2 concerned ]. 
[0013](2) the internal configuration of a pet robot system — to the idiosoma unit 2 in the 
pet robot 1 shown in drawing 2 h ere. The controller 10 which controls operation of this 
pet robot 1 whole, and the battery 1 1 used as the source of power of this pet robot 1, The 
internal sensor part 14 which consists of the battery sensor 12 and the heat sensor 13, the 
information reading part 17 to which the enternal memory memory 15 and the internal 
memory memory 16 were connected, and the acceleration sensor 18 and the angular 
velocity sensor 19 are stored. 

[0014]The microphone 20 which is equivalent to an "ear" at the head unit 4 and the CCD 
(Charge Coupled Device) camera 21 equivalent to "eyes", The touch sensor 22, the 
loudspeaker 23 equivalent to a "mouth", the distance sensors 24 that become by an 
infrared distance sensor etc., etc. are allocated in the prescribed position, respectively. 
[0015]Furthermore, the joint portion of each leg unit 3A - 3D, and each joining segment 
of each leg unit 3 A - 3D, and the idiosoma unit 2, To the joining segment of the joining 
segment of the head unit 4 and the idiosoma unit 2, the tail part unit 5, and the idiosoma 
unit 2, respectively Actuator 3AAi - 3AAk, 3BAj - 3BAk, 3CAi - 3CAk, 3DAi - 3DAk, 
4Aj - 4Al, 5Aj - 5Am are allocated. And the microphone 20 of the head unit 4, The audio 
signal SI acquired by collecting the instruction sound given as a scale by the sound 
commander (commander who generates the sound of a different scale according to the 
contents of operation) who does not illustrate from a user, such as "walk", "lie down", or 
"pursue a ball", is sent out to the controller 10. CCD camera 21 sends out the picture 
signal S2 acquired by picturizing the situation of front to the controller 10, and the 
distance sensors 24 measure the distance to a front subject, and it sends them out to the 
controller 10 by making the measurement result concerned into the range measurement 
signal S3. 

[0016]Furthermore, in drawing 1 , the touch sensor 22 is formed in the upper part of the 
head unit 4 so that clearly, it detects the pressure were pressured by "it strokes" and the 
physical influence of "striking" from a user, and sends it out to the controller 10 by 
making a detection result into pressure detection signal S4. 

[0017]Furthermore, the battery sensor 12 of the idiosoma unit 2 divides the residue of the 
battery 1 1 into two or more steps, detects it, and sends it out to the controller 10 one by 
one by making the detection result of each stage concerned into the battery residual 
quantity detecting signal S5. 

[0018]Furthermore, the heat sensor 13 of the idiosoma unit 2 detects the internal 
temperature of the pet robot 1, and sends it out to the controller 10 by making the 
detection result concerned into the heat detecting signal S6. 
[0019]Furthermore, the acceleration sensor 18 of the idiosoma unit 2 detects the 
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acceleration of the direction of 3 axes (the X-axis, a Y-axis, Z-axis) per tens of 
milliseconds, respectively, and sends it out to the controller 10 by making the detection 
result concerned into the acceleration detecting signal S7. The angular velocity sensor 19 
detects the angular rate of rotation, of 3 each (R angle, P angle, Y angle) direction per tens 
of milliseconds, and sends it out to the controller 10 by making the detection result 
concerned into the angular velocity detecting signal S8. 

[0020]The controller 10, The audio signal SI and the picture signal S2 which are given 
from the microphone 20, CCD camera 21, the distance sensors 24, the touch sensor 22, 
the battery sensor 12, the heat sensor 13, the acceleration sensor 18, and the angular 
velocity sensor 19, the range measurement signal S3, pressure detection signal S4, the 
battery residual quantity detecting signal S5, Based on the heat detecting signal S6, the 
acceleration detecting signal S7, the angular velocity detecting signal S8, etc., existence, 
such as the surrounding situation, instructions from a user, influence from a user, is 
judged. 

[0021] And the controller 10 opts for the action which continues based on the control 
program inputted via the information reading part 17 from this decision result and the 
enternal memory memory 15, Based on decision results, required actuator 3AAj - 3AAk, 
By making 3BA, - 3BA K , 3CAi - 3CA K , 3DAi - 3DA K , 4Aj - 4A L , 5Ai - 5 Am drive, 
Action and operation of the head unit 4 being made to be able to shake vertically and 
horizontally, being able to move the tail part unit 5, or driving and walking him around 
each leg unit 3 A - 3D are made to perform. A set of operation shall be used for below, 
defining it as action. 

[0022]In this case, the controller 10 makes the sound based on the audio signal S9 
concerned output outside by giving predetermined audio signal S9 to the loudspeaker 23 
if needed, or. LED (Light Emitting Diode) which was provided in the position of the 
"eye" of this pet robot 1 and which is not illustrated is turned on, switched off or blinked. 
[0023]Thus, in this pet robot 1, it is made as [ act / based on a surrounding situation, a 
control program etc. / it / autonomously ]. 

[0024]The enternal memory memory 15 in the idiosoma unit 2 becomes with recording 
media, such as a memory stick which can be inserted from the exterior, and the control 
program mentioned above about the pet robot 1 whole is beforehand stored in the 
recording medium concerned. Furthermore, it is stored in the internal memory memory 
16 in the state where hardware information, calibration information, an error operation 
execution program, learning information, personal information, etc. are rewritable. 
Various kinds of programs and information which are stored in these enternal memory 
memory 15 and the internal memory memory 16 are made as [ write / according to 
control of the controller 10 / reading and the information reading part 17 ]. 
[0025]By this the controller 10 by opting for action of the pet robot 1 based on various 
kinds of programs and information which were read from the enternal memory memory 
15 and the internal memory memory 16 by the information reading part 17, 
Corresponding to the determination concerned, required address 3 AAi - 5Am are driven, 
and it is made as [ output / if needed / from the loudspeaker 23 / a sound ]. 
[0026]Thus, in this pet robot 1, it is made as [ change / autonomous action of the pet 
robot 1 / with personality ] according to various kinds of programs and information which 
are stored in the enternal memory memory 15 and the internal memory memory 16. 
[0027](3) the software configuration of a control program - here shows the software 
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configuration of the above-mentioned control program in the pet robot 1 to drawing 3 . 
The control program comprises the semantic conversion object 30, feeling and an instinct 
generation object 3 1, the action determination object 32 5 and the action generation object 
33 so that clearly also from this drawing 3 . 

[0028]In this case, the semantic conversion object 30, The audio signal SI given from the 
microphone 20, the picture signal S2 given from CCD camera 21, the range measurement 
signal S3 given from the distance sensors 24, pressure detection signal S4 given from the 
touch sensor 22, the acceleration detecting signal S7 given from the acceleration sensor 
1 8, And based on the angular velocity detecting signal S8 given from the angular velocity 
sensor 19, recognize existence, such as a state around the pet robot 1, instructions from a 
user, a user's influence, and. Based on the battery residual quantity detecting signal S5 
and the heat detecting signal S6 which are given from the battery sensor 12 and the heat 
sensor 13 which constitute the internal sensor 14, After recognizing the residue state of 
the battery 11, and the internal temperature of the pet robot 1, these recognition results 
are notified to feeling, the instinct generation object 31, and the action determination 
object 32. 

[0029]The recognition result to which feeling and the instinct generation object 31 are 
given from the semantic conversion object 30, Based on the personal information 34 
stored in the internal memory memory 16, and the notice showing the performed action 
which is given from the action determination object 32 like the after-mentioned, the 
feeling of the pet robot 1 and the state of instinct are determined, When the state of the 
feeling concerned and instinct exceeds a predetermined level, this is notified to the action 
determination object 32. 

[0030]That is, feeling and the instinct generation object 31 are provided with the 
following. 

The feeling model holding a total of six parameters with which the strength of each 
emotion of "joy 1 ', "sadness", "anger", "surprise", "fear", and "dislike" is expressed, 
respectively. 

The instinct model holding a total of four parameters with which the strength of each 
desire of "love avarice", "search avarice", "movement avarice", and "appetite" is 
expressed, respectively. 

[0031] As the personal information 34, when "being struck" by the internal memory 
memory 16, for example, raise the parameter of "anger" to it, and the parameter of "joy" 
is lowered to it, When "stroked", raise the parameter of "joy", and the parameter of 
"anger" is lowered, When a certain action is revealed, raise the parameter of "movement 
avarice", and the parameter of "joy" The recognition result of ******************** 
and the semantic conversion object 30, The data the value of which emotion or the 
parameter of desire to increase or decrease to the notice of having performed action from 
the below-mentioned action generation object 33 is stored. 

[0032]And feeling and the instinct generation object 31 change the value of the emotion 
or the parameter of desire with which a feeling model or an instinct model corresponds 
periodically based on the recognition result given from the semantic conversion object 
30, the notice from the action determination object 32, etc. based on personal 
information. 

[0033]More specifically feeling and the instinct generation object 31, The coefficient 
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value showing the sensitivity beforehand set up to P and its emotion in the numerical 
value acquired by a predetermined operation about each emotion based on the notice 
content from a recognition result and the action determination object 32 to which the 
parameter value in front of 1 cycle of the emotion was given into E( n -i) and its cycle is set 
to ke, and it is a following formula. [0034] 
[Equation 1] 

Ei» =k e * P + E u-n (1) 

[0035]It is alike, parameter value E (n ) of the next cycle of that emotion is computed more, 
. and the parameter value of that emotion is changed into this parameter value E (n ) . 
[0036]Feeling and the instinct generation object 31 the parameter value in front of 1 cycle 
of the desire about each desire I( n -i) , The coefficient value showing the sensitivity 
beforehand set up to Q and its desire in the numerical value acquired by a predetermined 
operation based on the notice content from a recognition result and the action 
determination object 32 given into the cycle is set to ki, and it is a following formula. 
[0037] 
[Equation 2] 

I (n) =ki *Q+ I ( „-,) (2) 

[0038]It is alike, parameter value I( n ) of the next cycle of that desire is computed more, 
and the parameter value of that desire is changed into this parameter value I< n ) . 
[003 9] And feeling and the instinct generation object 31 notify this to the action 
determination object 32, when the parameter value of one of emotions or the parameter of 
desire exceeds the value beforehand set up to the emotion or instinct as a result of the 
update process of such each parameter value. 

[0040]The recognition result to which the action determination object 32 is given from 
the semantic conversion object 30, It opts for the action which continues based on the 
notice from feeling and the instinct generation object 31, and the behavior model 35 and 
the walk decision information 36 which are stored in the internal memory memory 16, 
and decision results are notified to the action generation object 23. 
[0041 ]In the case of this embodiment, the action determination object 32, As the 
technique of opting for the next action, One node as shown in drawing 4 . (State) As 
opposed to arc ARCi which connects between each node NODEo - NODE n for to other 
node NODEo of which - NODEn it changes from NODEo - NODE n - ARC n+ i. The 
algorithm called the probabilistic automaton determined probable based on transition 
probability Pi set up, respectively - P n +i is used. 

[0042]The state transition table 37 as shown in drawing 5 for every node NODEo - 
NODEn as the behavior model 35 is more specifically stored in the internal memory 
memory 16, It is made as [ set / the action determination object 32 / action which 
continues based on these state transition tables 37 ]. 

[0043]Namely, in the state transition table 37, an input event (recognition result) made 
into transition conditions in the node NODEo - NODE n is listed by line of an "input 
event" at a priority, Further conditions about the transition condition are described by a 
"data name" and corresponding sequence in a line of a "data range." 
[0044]Therefore, in node NODE 100 expressed in a state transition table of drawing 5 . 
When a recognition result of "detecting a ball (BALL)" is given, "A range (0, 1000)" of 
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"a size (SIZE)" of the ball given with the recognition result concerned is 0 to 1000, When 
a recognition result of "detecting an obstacle (OBSTACLE)" is given, they have been 
conditions for that "ranges (0,100)" of "distance (DISTANCE)" to the obstacle done with 
the recognition result concerned is 0-100 to change to other nodes. 
[0045] Also in a case where there is no input of a recognition result this node NODE100, 
Inside of each emotion of a feeling model in feeling and an instinct generation object 
which an action determination object refers to periodically, and an instinct model, and 
parameter value of each desire, When "ranges (50,100)" of parameter value of "he being 
"[ glad (JOY) ]" and surprised (SUPRISE)" or "feeling sad (SADNESS)" is 50-100, it can 
change to other nodes. [ either ] 

[0046]moreover ~ in the state transition table 37 "-- others - a node name which can 
change from the node NODEo - NODE n in a sequence of a "transition destination node" 
in a column of transition probability" to a node being listed, and. transition probability to 
each of other node NODEo which can change when all the conditions described by each 
line of an "input event name", a "data value", and the "range of data" are met - NODE n — 
"-- others — it is described by line of "output action" in a column of transition 
probability" to a node, in addition ~ "-- others - the sum of transition probability of each 
line in a column of transition probability" to a node » 100 [%] It has become. 
[0047]A case where a recognition result that it carries out "detecting a ball (BALL)", for 
example, and "ranges (0, 1000)" of "a size (SIZE)" of the ball is 0-1000 in node 
NODE100 which follows and is expressed in the state transition table 37 of drawing 5 is 
given "30 [%] It can change to "node NODE120" (node 120) by transition probability 
which is ", and action at that time "ACTION 1" will be outputted. 
[0048]And the behavior model 35 is constituted as a lot of node NODEo described as 
such a state transition table 37 - NODE n are connected. And a time of a recognition result 
being given to the action determination object 32 from the semantic conversion object 30, 
When a notice is given from feeling and the instinct generation object 31, it opts for next 
action and operation probable using the state transition table 37 of corresponding node 
NODEo stored in the internal memory memory 16 - NODE n . 
[0049]In addition to this composition, in the internal memory memory 16. the 
correspondence table 38 as shown in drawing 6 as the walk decision information 36 for 
every emotion of a feeling model in feeling and the instinct generation object 31 — 
******** — being-izing, and it being stored and, It is made as [ determine / a gait pattern 
of the pet robot 1 / based on these correspondence tables 38 / the action determination 
object 32 / according to an emotion and its degree ]. 

[0050]That is, in the correspondence table 38 for every emotion, expressions of a gait 
pattern differ for every emotion, and the level division of the degree of expression of five 
steps is carried out according to parameter value of each emotion concerned. 
[0051]In 0-20, the level J3 and a gait pattern corresponding to the level J5 in the level J4 
and the range of 8 1 - 1 00 at the range of 6 1 -80 are set up for parameter value of an 
emotion which expresses "joy" first the level J2 and in 41-60 the level Jl and in 21-40, 
respectively. In this case, from the level Jl, even to the level J5, gradually, a leg is raised 
more highly, and one by one, a gait pattern in an emotion showing "joy" is set up so that 
walk speed may become quick. 

[0052] "Sadness." In 0-20, level Sa3 and a gait pattern corresponding to level Sa5 in the 
range of level Sa4, and 81-100 at the range of 61-80 are set up for parameter value of an 
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emotion to express in level Sa2, and 41-60 in level Sal, and 21-40, respectively. In this 
case, a head is gradually hung down low one by one from level Sal to level Sa5, and a 
gait pattern in an emotion showing "sadness" is set up so that walk speed may become 
slow. 

[0053]In 0-20, level A3 and a gait pattern corresponding to level A5 in level A4 and the 
range of 81-100 at the range of 61-80 are set up for parameter value of an emotion which 
furthermore expresses "anger" the level A2 and in 41-60 the level Al and in 21-40, 
respectively, in this case ~ a gait pattern according to an emotion showing "anger" raises 
a leg highly gradually one by one from the level Al to level A5 — quick — taking down 
(it stamps) ~ it is set up sway the body violently. 

[0054]Furthermore, "surprise." In 0-20, level Su3 and a gait pattern corresponding to 
level Su5 in the range of level Su4, and 81-100 at the range of 61-80 are set up for 
parameter value of an emotion to express in level Su2, and 41-60 in level Sul, and 21-40, 
respectively, in this case, a gait pattern according to an emotion showing "surprise" raises 
a leg quickly highly gradually one by one from level Sul to level Su5 (it flies and 
bounds) — it is set up like. 

[0055]In 0-20, the level H3 and a gait pattern corresponding to the level H5 in the level 
H4 and the range of 81-100 at the range of 61-80 are set up for parameter value of an 
emotion which furthermore expresses "dislike" the level H2 and in 41-60 the level HI 
and in 21-40, respectively. In this case, a gait pattern according to an emotion showing 
"dislike" is set up walk late while the level HI to the level H5 shakes the head at right 
and left quickly gradually one by one. 

[0056]Therefore, the action determination object 32, referring to parameter value of each 
emotion of a feeling model in feeling and the instinct generation object 31 periodically. 
After determining a gait pattern of the pet robot 1 selectively according to a kind of the 
emotion, and a degree of the emotion concerned, After making it reflected in action and 
operation which determined the determined gait pattern concerned probable using the 
state transition table 37 of node NODE0 - NODEn mentioned above, it is made as [ 
notify / to the action generating module 33 / these decision results ]. 
[0057]The action generating module 33 so that it may be revealed, making a gait pattern [ 
as which the pet robot 1 was specified / action or operation ] according to an emotion and 
its degree reflect based on a notice from the action determination module 32, Audio 
signal S9 ( drawing 2 ) which carries out drive controlling of actuator 3AA1 [ 
corresponding if needed ] - 5 AM, or corresponds is generated, it sends out to the 
loudspeaker 23 or LED of a position of "eyes" is blinked. 

[0058]Thus, in the pet robot 1, Based on data for various control stored in a control 
program and the internal memory memory 16 which were stored in the enternal memory 
memory 15, it is made as [ perform / a situation of self and the circumference, directions 
from a user, and autonomous action according to influence ]. 

[0059] (4) If the pet robot 1 is in the state where fixed time neglect was carried out when 
finding it, it is glad, approaching and kicking a ball, while [ concrete ] the example of an 
action manifestation (4-1) is loitering, when search avarice and movement avarice go up 
gradually, the usual gait pattern will be started. If a pink ball is placed in a field of view 
of CCD camera 21 of the pet robot 1 at this time, the semantic conversion object 30 will 
obtain a recognition result of a "ball", and will raise parameter value of "joy" in feeling 
and the instinct generation object 3 1 . 
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[0060]Since parameter value of joy rose, the action determination object 32 changes a 
gait pattern into the level J2 which is a somewhat active gait pattern from the usual level 
Jl, and approaches a ball. Since a recognition result of a "ball" is sent to an inside of the 
pet robot 1 repeatedly as a ball is approached soon, parameter value of joy rises 
continuously, and it walks, also changing a gait pattern into the more active level J3 and 
also the level J4. 

[0061] And a ball is approached eventually, and when it succeeds in kicking on the ball 
concerned, parameter value of joy rises further. When joy exceeds a threshold specified 
in the group of operation, an internal state of joy can be expressed by performing a joy 
motion corresponding to the threshold also including a process of the change. 
[0062] (4-2) When a ball is taken and it gets angry, while the pet robot 1 is lying idle with 
a ball, parameter value of joy is high. However, when a ball kicks itself and it is except 
suddenly lost from the inside of a field of view of CCD camera 21, while parameter value 
of joy descends, parameter value of surprise rises. At this time, the pet robot 1 performs 
operation which looks for a ball, after operating surprise, but when a ball is not found in a 
field of view beyond as for fixed time, parameter value of anger rises gradually. 
[0063] Since parameter value of anger rose, the action determination object 32 stamps, 
changing a gait pattern into the level A2, A3, and A4 one by one from the usual level Al, 
and it continues swaying the body violently. When parameter value of anger rises and it 
results in level A5, without still finding a ball, a dance of anger is performed on that spot. 
[0064]By operating anger in this way, operation of anger is suspended and it decreases in 
time. Also when decreasing, a gait pattern is changed one by one with level A3, A2, and 
Al. When parameter value of other emotions rises by the middle, a gait pattern according 
to parameter value of the emotion is chosen according to a degree of the emotion. 
[0065](5) In operation by this embodiment, and composition beyond an effect, based on 
influence from a surrounding situation and a user, choose the next action from the present 
state and it is revealed with this pet robot 1 . When changing from a state as of this time to 
the next action and change of an emotion showing feeling of the pet robot 1 is 
comparatively loose (for example, when looking for a case where a ball is approached, 
and a ball etc.), The sequential selection of the gait pattern according to a kind of the 
emotion and its degree is made, and each selected gait pattern concerned is made to 
express a process of change of this emotion. 

[0066]Therefore, in this pet robot 1, a gait pattern can be changed according to change of 
feeling in a specific phenomenon. 

[0067]According to the above composition, by having made it change a gait pattern 
according to change of feeling in a specific phenomenon, much more sense of closeness 
and satisfaction are given to a user, and a pet robot which may raise amusement nature 
markedly can be realized with this pet robot 1. 

[0068](6) they are other embodiments — although a case where it was made to apply to 
the quadrapedalism type pet robot 1 constituted like drawing 1 in an above-mentioned 
embodiment was described - this invention - not only this ~ in addition, it is widely 
applicable to a robot of a walking type of various composition. 

[0069]In this case, although an above-mentioned embodiment described a case where the 
controller 10 and each actuator 3AAi - 5 M , etc. were applied, as a driving means which 
drives two or more legs 3 A - 3D, In addition to this according to a gestalt of a robot 
device which applies this invention as a driving means, various composition is applicable. 
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[0070]In an above-mentioned embodiment, described a case where a control means 
which controls a driving means was constituted from the controller 10 so that a pattern of 
a walk might be changed according to a degree of an emotion according to a feeling 
model, but. In addition to this, this invention can apply various composition according to 
a gestalt of not only this but a robot device which applies this invention as a control 
means. 

[0071] Although a case where a gait pattern of the pet robot 1 was set [ for every emotion 
] up using the correspondence table 38, respectively on five steps of levels according to 
the degree was described in a further above-mentioned embodiment, It may be made for 
this invention to set up two or more steps (2-4 steps or six steps or more) of levels 
according to a kind of not only this but emotion, and its degree. 
[0072]In this case, although a motion of each leg unit 3 A - 3D was patternized as a gait 
pattern in an above-mentioned embodiment, In addition to a motion of each leg unit 3 A 
concerned - 3D, a motion of the head unit 4 and the tail part unit 5 is also patternized, and 
it may be made to make it change gradually according to a degree of an emotion. 
[0073]In a further above-mentioned embodiment, a gait pattern of the pet robot 1, 
Although the file-ized correspondence table 38 is stored in the internal memory memory 
16 and a case where a gait pattern corresponding to a kind of emotion and its degree was 
chosen from the correspondence table 38 concerned was described, As long as this 
invention can change a gait pattern, corresponding [ not only this but ] to change of an 
emotion in short, it may be made to change a gait pattern, as it makes an angle parameter, 
a kinetic parameter, an acceleration parameter, etc. change according to change of an 
emotion. 

[0074]For example, as a method of making an angle parameter changing, the action 
determination object 32 has a parameter according to a feeling model which changes a 
joint angle and angle of rotation of each leg unit 3A - 3D of the pet robot 1 for every 
emotion, respectively. 

[0075]The action determination object 32 is actually a following formula as minimum 
angle thetao of a joint which rotates a coefficient value showing sensitivity beforehand set 
up to parameter value E (n ) of a given period of the emotion, and its emotion about each 
emotion at the time of a k r usual walk. [0076] 
[Equation 3] 

0(.) =E|.) *kr+flo (3) 

[0077]It is alike, joint angle theta^) of each leg unit 3A according to the emotion - 3D is 
computed more, and each leg unit 3 A - 3D are operated by joint angle theta^) according 
to the emotion. 

[0078]If the pet robot 1 finds a ball in the field of view of CCD camera 21 first when 
finding it, it is glad, and approaching and kicking a pink ball, while the pet robot 1 is 
carrying out loiteringly concretely, The semantic conversion object 30 obtains the 
recognition result of a "ball", and raises the parameter value of "joy" in feeling and the 
instinct generation obj ect 3 1 . 

[0079]Since parameter value of joy rose, the action determination object 32 is each 2nd 
joint of both front leg part units 3 A and 3B 10 [**] By changing into parameter value of 
moving greatly, both front leg part units 3A and 3B are changed into a walk raised 
somewhat highly, and a ball is approached depending on a more active way of walking. 
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[0080] Since a recognition result of a ball is sent to an inside of the pet robot 1 repeatedly 
as a ball is approached soon, parameter value of joy continues rising, and it is each 1st 
joint of both hind leg part unit 3Cs and 3D 10 [**] By changing into parameter value 
moved greatly, it becomes the walk which moves more greatly both not only front leg 
part units 3 A and 3B but both hind leg part unit 3Cs and 3D, and a much more active 
walk is carried out. 

[0081] And a ball is approached eventually, and when it succeeds in kicking on the ball 
concerned, parameter value of joy rises further. When joy exceeds a threshold specified 
in the group of operation, an internal state of joy can be expressed by performing a joy 
motion corresponding to the threshold also including a process of the change. 
[0082] 

[Effect of the Invention]In the robot device which has two or more legs, and walks it with 
a prescribed pattern according to this invention as mentioned above as drives each leg, 
By having made it provide with the driving means which drives each leg, and the control 
means which controls a driving means to change the pattern of a walk according to the 
degree of an emotion according to a feeling model, The robot device which can change a 
gait pattern according to change of feeling in a specific phenomenon, and may raise 
amusement nature markedly in this way is realizable. 

[0083] In the control method of a robot device of according to this invention having two 
or more legs, and walking it with a prescribed pattern as each leg is driven, By having 
made it drive each leg so that the pattern of a walk may be changed according to the 
degree of an emotion according to a feeling model, The control method of the robot 
device which can change a gait pattern according to change of feeling in a specific 
phenomenon, and may raise amusement nature markedly in this way is realizable. 
[0084]. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the InventionJThis invention is applied to a pet robot, concerning a robot device 
and a method for controlling the same, and is preferred. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the. use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, the quadrapedalism type pet robot which 
performs operation regular according to the environment of the instructions from a user 
or the circumference is proposed and developed by this application applicant for a patent. 
This pet robot has the shape similar to the dog bred in an ordinary home, or a cat, and 
operates according to the instructions from a user, the surrounding environment, etc. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention]In the robot device which has two or more legs, and walks it with 
a prescribed pattern by this invention as mentioned above as drives each leg, It was made 
to provide with the driving means which drives each leg, and the control means which 
controls a driving means to change the pattern of a walk according to the degree of an 
emotion according to a feeling model. 

Therefore, the robot device which can change a gait pattern according to change of 
feeling in a specific phenomenon, and may raise amusement nature markedly in this way 
is realizable. 
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[0083] It has two or more legs and was made to drive each leg in this invention, in the 
control method of a robot device of walking it with a prescribed pattern as each leg is 
driven, so that the pattern of a walk may be changed according to the degree of an 
emotion according to a feeling model. 

Therefore, the control method of the robot device which can change a gait pattern 
according to change of feeling in a specific phenomenon, and may raise amusement 
nature markedly in this way is realizable. 

[0084]. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]By the way, when it has a function which 
expresses various feeling according to the influence from a surrounding situation and user 
in this pet robot, expressing a rapid change of feeling comparatively for a short time is 
performed, but. If change of the loose feeling that time is needed further comparatively 
can be expressed based on the process, the much more sense of closeness and satisfaction 
will be given to a user, and it will be thought that the amusement nature as a pet robot can 
be raised more. 

[0004]If a loose change of such feeling can be especially expressed using the gait pattern 
of a pet robot, it will be easy to recognize the process in which the emotional expression 
of a pet robot changes for a user, and it will be thought that diversity can be given to 
those expressions. 

[0005]This invention was made in consideration of the above point, and tends to propose 
a robot device which may raise amusement nature markedly, and a method for controlling 
the same. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the ProblemJIn [ in order to solve this technical problem ] this 
invention, It has two or more legs and was made to provide in a robot device which walks 
it with a prescribed pattern as drives each leg with a driving means which drives each leg, 
and a control means which controls a driving means to change a pattern of a walk 
according to a degree of an emotion according to a feeling model. 
[0007] As a result with this pet robot, a gait pattern can be changed according to change 
of feeling in a specific phenomenon. 

[0008]It has two or more legs and was made to drive each leg in this invention, in a 
control method of a robot device of walking it with a prescribed pattern as each leg is 
driven, so that a pattern of a walk may be changed according to a degree of an emotion 
according to a feeling model. 

[0009] As a result with this pet robot, a gait pattern can be changed according to change 

of feeling in a specific phenomenon. 

[0010] 

[Embodiment of the Invention]About a drawing, the 1 embodiment of this invention is 
explained in full detail below. 

[001 1](1) In the lineblock diagram 1 of the pet robot by this embodiment, the pet robot 
by this embodiment is shown as a whole, and the leg unit 3 A - 3D are connected with 
front and rear, right and left of the idiosoma unit 2, respectively, and 1 . It is constituted 
by connecting the head unit 4 and the tail part unit 5 with the front end part and rear end 
part of the idiosoma unit 2, respectively. 

[00 12] A cooling fan (not shown) is formed in the inside of this idiosoma unit 2, and 
exhaust-port 2AX and an inlet port (not shown) are formed in the upper surface 2A and 
undersurface 2B via the cooling fan concerned, respectively. Thereby, with the pet robot 
1, according to the drive of a cooling fan, as the air inhaled from the inlet port is 
discharged outside from exhaust-port 2AX via the inside of the idiosoma unit 2, it is 
made as [ reduce / the internal temperature of the idiosoma unit 2 concerned ]. 
[001 3] (2) the internal configuration of a pet robot system - to the idiosoma unit 2 in the 
pet robot 1 shown in drawing 2 here. The controller 10 which controls operation of this 
pet robot 1 whole, and the battery 1 1 used as the source of power of this pet robot 1, The 
internal sensor part 14 which consists of the battery sensor 12 and the heat sensor 13, the 
information reading part 17 to which the enternal memory memory 15 and the internal 
memory memory 16 were connected, and the acceleration sensor 18 and the angular 
velocity sensor 19 are stored. 
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[0014]The microphone 20 which is equivalent to an "ear" at the head unit 4 and the CCD 
(Charge Coupled Device) camera 21 equivalent to "eyes", The touch sensor 22, the 
loudspeaker 23 equivalent to a "mouth", the distance sensors 24 that become by an 
infrared distance sensor etc., etc. are allocated in the prescribed position, respectively. 
[0015]Furthermore, the joint portion of each leg unit 3 A - 3D, and each joining segment 
of each leg unit 3 A - 3D, and the idiosoma unit 2, To the joining segment of the joining * 
segment of the head unit 4 and the idiosoma unit 2, the tail part unit 5, and the idiosoma 
unit 2, respectively Actuator 3AAi - 3AA K , 3BAi - 3BA K , 3CAi - 3CA K , 3DAi - 3DA K , 
4Ai - 4A L , 5Aj - 5A M are allocated. And the microphone 20 of the head unit 4, The audio 
signal SI acquired by collecting the instruction sound given as a scale by the sound 
commander (commander who generates the sound of a different scale according to the 
contents of operation) who does not illustrate from a user, such as "walk", "lie down", or 
"pursue a ball", is sent out to the controller 10. CCD camera 21 sends out the picture 
signal S2 acquired by picturizing the situation of front to the controller 10, and the 
distance sensors 24 measure the distance to a front subject, and it sends them out to the 
controller 10 by making the measurement result concerned into the range measurement 
signal S3. 

[0016]Furthermore, in drawing 1, the touch sensor 22 is formed in the upper part of the 
head unit 4 so that clearly, it detects the pressure were pressured by "it strokes" and the 
physical influence of "striking" from a user, and sends it out to the controller 10 by 
making a detection result into pressure detection signal S4. 

[0017]Furthermore, the battery sensor 12 of the idiosoma unit 2 divides the residue of the 
battery 1 1 into two or more steps, detects it, and sends it out to the controller 10 one by 
one by making the detection result of each stage concerned into the battery residual 
quantity detecting signal S5. 

[0018]Furthermore, the heat sensor 13 of the idiosoma unit 2 detects the internal 
temperature of the pet robot 1, and sends it out to the controller 10 by making the 
detection result concerned into the heat detecting signal S6. 
[0019]Furthermore, the acceleration sensor 18 of the idiosoma unit 2 detects the 
acceleration of the direction of 3 axes (the X-axis, a Y-axis, Z-axis) per tens of 
milliseconds, respectively, and sends it out to the controller 10 by making the detection 
result concerned into the acceleration detecting signal S7. The angular velocity sensor 19 
detects the angular rate of rotation of 3 each (R angle, P angle, Y angle) direction per tens 
of milliseconds, and sends it out to the controller 10 by making the detection result 
concerned into the angular velocity detecting signal S8. 

[0020]The controller 10, The audio signal SI and the picture signal S2 which are given 
from the microphone 20, CCD camera 21, the distance sensors 24, the touch sensor 22, 
the battery sensor 12, the heat sensor 13, the acceleration sensor 18, and the angular 
velocity sensor 19, the range measurement signal S3, pressure detection signal S4, the 
battery residual quantity detecting signal S5, Based on the heat detecting signal S6, the 
acceleration detecting signal S7, the angular velocity detecting signal S8, etc., existence, 
such as the surrounding situation, instructions from a user, influence from a user, is 
judged. 

[0021] And the controller 10 opts for the action which continues based on the control 
program inputted via the information reading part 17 from this decision result and the 
enternal memory memory 15, Based on decision results, required actuator 3AAj - 3AA K , 
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By making 3BAi - 3BA K , 3CAi - 3CAic, 3DAi - 3DA K , 4Ai - 4A L , 5Ai - 5A M drive, 
Action and operation of the head unit 4 being made to be able to shake vertically and 
horizontally, being able to move the tail part unit 5, or driving and walking him around 
each leg unit 3 A - 3D are made to perform. A set of operation shall be used for below, 
defining it as action. 

[0022]In this case, the controller 1 0 makes the sound based on the audio signal S9 
concerned output outside by giving predetermined audio signal S9 to the loudspeaker 23 
if needed, or. LED (Light Emitting Diode) which was provided in the position of the 
"eye" of this pet robot 1 and which is not illustrated is turned on, switched off or blinked. 
[0023]Thus, in this pet robot 1, it is made as [ act / based on a surrounding situation, a 
control program etc. / it / autonomously ]. 

[0024]The enternal memory memory 15 in the idiosoma unit 2 becomes with recording 
media, such as a memory stick which can be inserted from the exterior, and the control 
program mentioned above about the pet robot 1 whole is beforehand stored in the 
recording medium concerned. Furthermore, it is stored in the internal memory memory 
16 in the state where hardware information, calibration information, an error operation 
execution program, learning information, personal information, etc. are rewritable. 
Various kinds of programs and information which are stored in these enternal memory 
memory 15 and the internal memory memory 16 are made as [ write / according to 
control of the controller 10 / reading and the information reading part 17 ]. 
[0025]By this the controller 10 by opting for action of the pet robot 1 based on various 
kinds of programs and information which were read from the enternal memory memory 
15 and the internal memory memory 16 by the information reading part 17, 
Corresponding to the determination concerned, required address 3AAi - 5Am are driven, 
and it is made as [ output / if needed / from the loudspeaker 237 a sound ]. 
[0026]Thus, in this pet robot 1, it is made as [ change / autonomous action of the pet 
robot 1 / with personality ] according to various kinds of programs and information which 
are stored in the enternal memory memory 15 and the internal memory memory 16. 
[0027](3) the software configuration of a control program here shows the software 
configuration of the above-mentioned control program in the pet robot 1 to drawing 3 . 
The control program comprises the semantic conversion object 30, feeling and an instinct 
generation object 31, the action determination object 32, and the action generation object 
33 so that clearly also from this drawing 3 . 

[0028]In this case, the semantic conversion object 30, The audio signal SI given from the 
microphone 20, the picture signal S2 given from CCD camera 21, the range measurement 
signal S3 given from the distance sensors 24, pressure detection signal S4 given from the 
touch sensor 22, the acceleration detecting signal S7 given from the acceleration sensor 
1 8, And based on the angular velocity detecting signal S8 given from the angular velocity 
sensor 19, recognize existence, such as a state around the pet robot 1, instructions from a 
user, a user's influence, and. Based on the battery residual quantity detecting signal S5 
and the heat detecting signal S6 which are given from the battery sensor 12 and the heat 
sensor 13 which constitute the internal sensor 14, After recognizing the residue state of 
the battery 11, and the internal temperature of the pet robot 1, these recognition results 
are notified to feeling, the instinct generation object 31, and the action determination 
object 32. 

[0029]The recognition result to which feeling and the instinct generation object 31 are 
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given from the semantic conversion object 30, Based on the personal information 34 
stored in the internal memory memory 16, and the notice showing the performed action 
which is given from the action determination object 32 like the after-mentioned, the 
feeling of the pet robot 1 and the state of instinct are determined, When the state of the 
feeling concerned and instinct exceeds a predetermined level, this is notified to the action 
determination object 32. 

[0030]That is, feeling and the instinct generation object 31 are provided with the 
following. 

The feeling model holding a total of six parameters with which the strength of each 
emotion of "joy", "sadness", "anger", "surprise", "fear", and "dislike" is expressed, 
respectively. 

The instinct model holding a total of four parameters with which the strength of each 
desire of "love avarice", "search avarice", "movement avarice", and "appetite" is 
expressed, respectively. 

[003 1] As the personal information 34, when "being struck" by the internal memory 
memory 16, for example, raise the parameter of "anger" to it, and the parameter of "joy" 
is lowered to it, When "stroked", raise the parameter of "joy", and the parameter of 
"anger" is lowered, When a certain action is revealed, raise the parameter of "movement 
avarice", and the parameter of "joy" The recognition result of ******************** 
and the semantic conversion object 30, The data the value of which emotion or the 
parameter of desire to increase or decrease to the notice of having performed action from 
the below-mentioned action generation object 33 is stored. 

[0032]And feeling and the instinct generation object 3 1 change the value of the emotion 
or the parameter of desire with which a feeling model or an instinct model corresponds 
periodically based on the recognition result given from the semantic conversion object 
30, the notice from the action determination object 32, etc. based on personal 
information. 

[0033]More specifically feeling and the instinct generation object 31, The coefficient 
value showing the sensitivity beforehand set up to P and its emotion in the numerical 
value acquired by a predetermined operation about each emotion based on the notice 
content from a recognition result and the action determination object 32 to which the 
parameter value in front of 1 cycle of the emotion was given into E( n -i) and its cycle is set 
to ke, and it is a following formula. [0034] 
[Equation 1] 

E (o, =ke * P + E m-n (1) 

[0035]It is alike, parameter value E (n )Of the next cycle of that emotion is computed more, 
and the parameter value of that emotion is changed into this parameter value E (n ) . 
[0036]Feeling and the instinct generation object 31 the parameter value in front of 1 cycle 
of the desire about each desire I( n .i) , The coefficient value showing the sensitivity 
beforehand set up to Q and its desire in the numerical value acquired by a predetermined 
operation based on the notice content from a recognition result and the action 
determination object 32 given into the cycle is set to ki, and it is a following formula. 
[0037] 
[Equation 2] 
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I (ni =k i * Q + I („-., 



(2) 



[0038]It is alike, parameter value I (n ) of the next cycle of that desire is computed more, 
and the parameter value of that desire is changed into this parameter value I (n) . 
[0039]And feeling and the instinct generation object 31 notify this to the action 
determination object 32, when the parameter value of one of emotions or the parameter of 
desire exceeds the value beforehand set up to the emotion or instinct as a result of the 
update process of such each parameter value. 

[0040]The recognition result to which the action determination object 32 is given from 
the semantic conversion object 30, It opts for the action which continues based on the 
notice from feeling and the instinct generation object 31, and the behavior model 35 and 
the walk decision information 36 which are stored in the internal memory memory 16, 
and decision results are notified to the action generation object 23. 
[0041 ]In the case of this embodiment, the action determination object 32, As the 
technique of opting for the next action, One node as shown in drawing 4 . (State) As 
opposed to arc ARCi which connects between each node NODEo - NODE n for to other 
node NODEo of which - NODE n it changes from NODEo - NODE n - ARC n +i. The 
algorithm called the probabilistic automaton determined probable based on transition 
probability Pi set up, respectively - P n +i is used. 

[0042]The state transition table 37 as shown in drawing 5 for every node NODEo - 
NODEn as the behavior model 35 is more specifically stored in the internal memory 
memory 16, It is made as [ set / the action determination object 32 / action which 
continues based on these state transition tables 37 ]. 

[0043]Namely, in the state transition table 37, an input event (recognition result) made 
into transition conditions in the node NODEo - NODE n is listed by line of an "input 
event" at a priority, Further conditions about the transition condition are described by a 
"data name" and corresponding sequence in a line of a "data range." 
[0044]Therefore, in node NODE100 expressed in a state transition table of drawing 5 . 
When a recognition result of "detecting a ball (BALL)" is given, "A range (0, 1000)" of 
"a size (SIZE)" of the ball given with the recognition result concerned is 0 to 1000, When 
a recognition result of "detecting an obstacle (OBSTACLE)" is given, they have been 
conditions for that "ranges (0,100)" of "distance (DISTANCE)" to the obstacle done with 
the recognition result concerned is 0-100 to change to other nodes. 
[0045] Also in a case where there is no input of a recognition result this node NODE 100, 
Inside of each emotion of a feeling model in feeling and an instinct generation object 
which an action determination object refers to periodically, and an instinct model, and 
parameter value of each desire, When "ranges (50,100)" of parameter value of "he being 
"[ glad (JOY) ]" and surprised (SUPRISE)" or "feeling sad (SADNESS)" is 50-100, it can 
change to other nodes. [ either ] 

[0046]moreover - in the state transition table 37 - "- others - a node name which can 
change from the node NODEo : NODE n in a sequence of a "transition destination node" 
in a column of transition probability" to a node being listed, and. transition probability to 
each of other node NODEo which can change when all the conditions described by each 
line of an "input event name", a "data value", and the "range of data" are met - NODEn - 
"- others ~ it is described by line of "output action" in a column of transition 
probability" to a node, in addition - "~ others - the sum of transition probability of each 
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line in a column of transition probability" to a node - 100 [%] It has become. 
[0047]A case where a recognition result that it carries out "detecting a ball (BALL)", for 
example, and "ranges (0, 1000)" of "a size (SIZE)" of the ball is 0-1000 in node 
NODE 100 which follows and is expressed in the state transition table 37 of drawing 5 is 
given "30 [%] It can change to "node NODE120" (node 120) by transition probability 
which is and action at that time "ACTION 1 " will be outputted. 
[0048] And the behavior model 35 is constituted as a lot of node NODEo described as 
such a state transition table 37 - NODEn are connected. And a time of a recognition result 
being given to the action determination object 32 from the semantic conversion object 30, 
When a notice is given from feeling and the instinct generation object 31, it opts for next 
action and operation probable using the state transition table 37 of corresponding node 
NODEo stored in the internal memory memory 16 - NODEn. 
[0049]In addition to this composition, in the internal memory memory 16. the 
correspondence table 38 as shown in drawing 6 as the walk decision information 36 for 
every emotion of a feeling model in feeling and the instinct generation object 31 — 
******** — being-izing, and it being stored and, It is made as [ determine / a gait pattern 
of the pet robot 1 / based on these correspondence tables 38 / the action determination 
object 32 / according to an emotion and its degree ]. 

[0050]That is, in the correspondence table 38 for every emotion, expressions of a gait 
pattern differ for every emotion, and the level division of the degree of expression of five 
steps is carried out according to parameter value of each emotion concerned. 
[0051] In 0-20, the level J3 and a gait pattern corresponding to the level J5 in the level J4 
and the range of 81-100 at the range of 61-80 are set up for parameter value of an 
emotion which expresses "joy" first the level J2 and in 41-60 the level Jl and in 21-40, 
respectively. In this case, from the level Jl, even to the level J5, gradually, a leg is raised 
more highly, and one by one, a gait pattern in an emotion showing "joy" is set up so that 
walk speed may become quick. 

[0052]"Sadness." In 0-20, level Sa3 and a gait pattern corresponding to level Sa5 in the 
range of level Sa4, and 81-100 at the range of 61-80 are set up for parameter value of an 
emotion to express in level Sa2, and 41-60 in level Sal, and 21-40, respectively. In this 
case, a head is gradually hung down low one by one from level Sal to level Sa5, and a 
gait pattern in an emotion showing "sadness" is set up so that walk speed may become 
slow. 

[0053]In 0-20, level A3 and a gait pattern corresponding to level A5 in level A4 and the 
range of 81-100 at the range of 61-80 are set up for parameter value of an emotion which 
furthermore expresses "anger" the level A2 and in 41-60 the level Al and in 21-40, 
respectively, in this case - a gait pattern according to an emotion showing "anger" raises 
a leg highly gradually one by one from the level Al to level A5 — quick — taking down 
(it stamps) — it is set up sway the body violently. 

[0054]Furthermore, "surprise." In 0-20, level Su3 and a gait pattern corresponding to 
level Su5 in the range of level Su4, and 81-100 at the range of 61-80 are set up for 
parameter value of an emotion to express in level Su2, and 41-60 in level Sul, and 21-40, 
respectively, in this case, a gait pattern according to an emotion showing "surprise" raises 
a leg quickly highly gradually one by one from level Sul to level Su5 (it flies and 
bounds) ~ it is set up like. 

[0055]In 0-20, the level H3 and a gait pattern corresponding to the level H5 in the level 
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H4 and the range of 81-100 at the range of 61^80 are set up for parameter value of an 
emotion which furthermore expresses "dislike" the level H2 and in 41-60 the level HI 
and in 21-40, respectively. In this case, a gait pattern according to an emotion showing 
"dislike" is set up walk late while the level HI to the level H5 shakes the head at right 
and left quickly gradually one by one. 

[0056]Therefore, the action determination object 32, referring to parameter value of each 
emotion of a feeling model in feeling and the instinct generation object 31 periodically. 
After determining a gait pattern of the pet robot 1 selectively according to a kind of the 
emotion, and a degree of the emotion concerned, After making it reflected in action and 
operation which determined the determined gait pattern concerned probable using the 
state transition table 37 of node NODE0 - NODEn mentioned above, it is made as [ 
notify / to the action generating module 33 / these decision results ]. 
[0057]The action generating module 33 so that it may be revealed, making a gait pattern [ 
as which the pet robot 1 was specified / action or operation ] according to an emotion and 
its degree reflect based on a notice from the action determination module 32, Audio 
signal S9 ( drawing 2) which carries out drive controlling of actuator 3AA1 [ 
corresponding if needed ] - SAM, or corresponds is generated, it sends out to the 
loudspeaker 23 or LED of a position of "eyes" is blinked. 

[0058]Thus, in the pet robot 1, Based on data for various control stored in a control 
program and the internal memory memory 16 which were stored in the enternal memory 
memory 15, it is made as [ perform / a situation of self and the circumference, directions 
from a user, and autonomous action according to influence ]. 

[0059](4) If the pet robot 1 is in the state where fixed time neglect was carried out when 
finding it, it is glad, approaching and kicking a ball, while [ concrete ] the example of an 
action manifestation (4-1) is loitering, when search avarice and movement avarice go up 
gradually, the usual gait pattern will be started. If a pink ball is placed in a field of view 
of CCD camera 21 of the pet robot 1 at this time, the semantic conversion object 30 will 
obtain a recognition result of a "ball", and will raise parameter value of "joy" in feeling 
and the instinct generation object 3 1 . 

[0060] Since parameter value of joy rose, the action determination object 32 changes a 
gait pattern into the level 32 which is a somewhat active gait pattern from the usual level 
Jl, and approaches a ball. Since a recognition result of a "ball" is sent to an inside of the 
pet robot 1 repeatedly as a ball is approached soon, parameter value of joy rises 
continuously, and it walks, also changing a gait pattern into the more active level J3 and 
also the level J4. 

[0061] And a ball is approached eventually, and when it succeeds in kicking on the ball 
concerned, parameter value of joy rises further. When joy exceeds a threshold specified 
in the group of operation, an internal state of joy can be expressed by performing a joy 
motion corresponding to the threshold also including a process of the change. 
[0062] (4-2) When a ball is taken and it gets angry, while the pet robot 1 is lying idle with 
a ball, parameter value of joy is high. However, when a ball kicks itself and it is except 
suddenly lost from the inside of a field of view of CCD camera 21, while parameter value 
of joy descends, parameter value of surprise rises. At this time, the pet robot 1 performs 
operation which looks for a ball, after operating surprise, but when a ball is not found in a 
field of view beyond as for fixed time, parameter value of anger rises gradually. 
[0063]Since parameter value of anger rose, the action determination object 32 stamps, 
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changing a gait pattern into the level A2, A3, and A4 one by one from the usual level Al 5 
and it continues swaying the body violently. When parameter value of anger rises and it 
results in level A5, without still finding a ball, a dance of anger is performed on that spot. 
[0064]By operating anger in this way, operation of anger is suspended and it decreases in 
time. Also when decreasing, a gait pattern is changed one by one with level A3, A2, and 
Al . When parameter value of other emotions rises by the middle, a gait pattern according 
to parameter value of the emotion is chosen according to a degree of the emotion. 
[0065] (5) In operation by this embodiment, and composition beyond an effect, based on 
influence from a surrounding situation and a user, choose the next action from the present 
state and it is revealed with this pet robot 1 . When changing from a state as of this time to 
the next action and change of an emotion showing feeling of the pet robot 1 is 
comparatively loose (for example, when looking for a case where a ball is approached, 
and a ball etc.), The sequential selection of the gait pattern according to a kind of the 
emotion and its degree is made, and each selected gait pattern concerned is made to 
express a process of change of this emotion. 

[0066]Therefore, in this pet robot 1, a gait pattern can be changed according to change of 
feeling in a specific phenomenon. 

[0067] According to the above composition, by having made it change a gait pattern 
according to change of feeling in a specific phenomenon, much more sense of closeness 
and satisfaction are given to a user, and a pet robot which may raise amusement nature 
markedly can be realized with this pet robot 1 . 

[0068](6) they are other embodiments — although a case where it was made to apply to 
the quadrapedalism type pet robot 1 constituted like drawing 1 in an above-mentioned 
embodiment was described — this invention — not only this — in addition, it is widely 
applicable to a robot of a walking type of various composition. 

[0069]In this case, although an above-mentioned embodiment described a case where the 
controller 10 and each actuator 3AAj -5 m, etc. were applied, as a driving means which 
drives two or more legs 3 A - 3D, In addition to this according to a gestalt of a robot 
device which applies this invention as a driving means, various composition is applicable. 
[0070]In an above-mentioned embodiment, described a case where a control means 
which controls a driving means was constituted from the controller 10 so that a pattern of 
a walk might be changed according to a degree of an emotion according to a feeling 
model, but. In addition to this, this invention can apply various composition according to 
a gestalt of not only this but a robot device which applies this invention as a control 
means. 

[0071] Although a case where a gait pattern of the pet robot 1 was set [ for every emotion 
] up using the correspondence table 38, respectively on five steps of levels according to 
the degree was described in a further above-mentioned embodiment, It may be made for 
this invention to set up two or more steps (2-4 steps or six steps or more) of levels 
according to a kind of not only this but emotion, and its degree. 
[0072]In this case, although a motion of each leg unit 3A - 3D was patternized as a gait 
pattern in an above-mentioned embodiment, In addition to a motion of each leg unit 3 A 
concerned - 3D, a motion of the head unit 4 and the tail part unit 5 is also patternized, and 
it may be made to make it change gradually according to a degree of an emotion. 
[0073]In a further above-mentioned embodiment, a gait pattern of the pet robot 1 , 
Although the file-ized correspondence table 38 is stored in the internal memory memory 
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16 and a case where a gait pattern corresponding to a kind of emotion and its degree was 
chosen from the correspondence table 38 concerned was described, As long as this 
invention can change a gait pattern, corresponding [ not only this but ] to change of an 
emotion in short, it may be made to change a gait pattern, as it makes an angle parameter, 
a kinetic parameter, an acceleration parameter, etc. change according to change of an 
emotion. 

[0074]For example, as a method of making an angle parameter changing, the action 
determination object 32 has a parameter according to a feeling model which changes a 
joint angle and angle of rotation of each leg unit 3 A - 3D of the pet robot 1 for every 
emotion, respectively. 

[0075]The action determination object 32 is actually a following formula as minimum 
angle thetao of a joint which rotates a coefficient value showing sensitivity beforehand set 
up to parameter value E( n ) of a given period of the emotion, and its emotion about each 
emotion at the time of a k r usual walk. [0076] 
[Equation 3] 

8 (ti) = E <n> * k r + 6 0 (3) 

[0077]It is alike, joint angle theta< n ) of each leg unit 3 A according to the emotion - 3D is 
computed more, and each leg unit 3 A - 3D are operated by joint angle theta< n ) according 
to the emotion. 

[0078]If the pet robot 1 finds a ball in the field of view of CCD camera 21 first when 
finding it, it is glad, and approaching and kicking a pink ball, while the pet robot 1 is 
carrying out loiteringly concretely, The semantic conversion object 30 obtains the 
recognition result of a "ball", and raises the parameter value of "joy" in feeling and the 
instinct generation object 3 1 . 

[0079] Since parameter value of joy rose, the action determination object 32 is each 2nd 
joint of both front leg part units 3 A and 3B 10 [**] By changing into parameter value of 
moving greatly, both front leg part units 3 A and 3B are changed into a walk raised 
somewhat highly, and a ball is approached depending on a more active way of walking. 
[0080] Since a recognition result of a ball is sent to an inside of the pet robot 1 repeatedly 
as a ball is approached soon, parameter value of joy continues rising, and it is each 1st 
joint of both hind leg part unit 3Cs and 3D 10 [**] By changing into parameter value 
moved greatly, it becomes the walk which moves more greatly both not only front leg 
part units 3 A and 3B but both hind leg part unit 3Cs and 3D, and a much more active 
walk is carried out 

[0081] And a ball is approached eventually, and when it succeeds in kicking on the ball 
concerned, parameter value of joy rises further. When joy exceeds a threshold specified 
in the group of operation, an internal state of joy can be expressed by performing a joy 
motion corresponding to the threshold also including a process of the change. 
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damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 "j it is a perspective view showing the appearance composition of the pet robot 
by this embodiment. 

[Drawing 2] It is a block diagram showing the circuitry of the pet robot by this 
embodiment. 

[Drawing 3 "[ It is a block diagram showing the software configuration of a pet robot. 
[Drawing 4~| It is a key map showing a probabilistic automaton. 
[Drawing 5] It is a key map showing a state transition table. 

[Drawing 6] It is a key map showing the correspondence table showing a walk parameter. 
[Description of Notations] 

1 .... A pet robot, 2 .... An idiosoma unit, 3A - 3D .... Leg unit, 3AAi - 5A M .... An 
actuator, 4 .... Head unit, 5 .... A tail part unit, 10 .... A controller, 12 — Battery sensor, 
13 .... A heat sensor, 15 .... An enternal memory memory, 16 .... Internal memory 
memory, 20 .... A microphone, 21 .... A CCD camera, 22 — Touch sensor, 23 .... A 
loudspeaker, 24 .... Distance sensors, 30 — Semantic conversion object, 31 [ .... Personal 
information, 35 / .... A behavior model, 36 / .... Walk decision information, 37 / .... A 
state transition table, 38 / .... Correspondence table. ] .... Feeling and an instinct 
generation object, 32 .... An action determination object, 33 .... An action generation 
object, 34 
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[Drawing 1] 




[Drawing 2] 
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